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APPENDIX B - METHODS AND ASSUMPTIONS

Below is a description of the key methods and assumptions used for the derivation

of the Demographic Adjustment as well as the basic BLI calculations. The methods

and assumptions utilized in developing the other Adjustments are sufficiently

documented in Section III.

Demographic Adjustment

The three adjustments making up the Demographic Adjustment were developed by

calculating and comparing SFAS 106 costs for sample populations incorporating the

GNP and TELCO demographic characteristics based on the age and service

distribution of GNP and TELCO employees respectively. The calculations utilized

pre- and post-65 per capita claim amounts that bear the same relationships to

each other as do the pre- and post-65 BLls for GNP and TELCO. All assumptions

other than withdrawal, and retirement age (already discussed) were as follows:

20 years

discount rate

trend rate

8.13%

10.08% in 1991 decreasing gradually to 5.56% for the year

2006 and later

retirement eligibility 55

amortization period for transition obligation

percent married 65%

BLI Calculations

The calculation of individual plan Benefit Level Indicators used the following

data and methods.

A data base of annual claim amount distributions was used, based on the

experience of 39,436 retirees who participate in employer sponsored post­

retirement medical programs administered by a large national insurance company.

For pre- and post-65 claimants, frequency weights, monetary weights, hospital/
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drug/other ratios and Medicare reimbursements by type were developed. This data

base has 35 claim ranges with average claim amounts in each range from $15 to

$48,753.

The calculations also used our data base of the post-retirement medical plan

provisions for 830 private sector employers. For both comprehensive and base

plus plans the following data items were available;

o

o

o

o

o

o

o

o

o

o

o

o

hospital room and board, either as days covered or a percentage

surgical coverage

in-patient physician coverage

out-patient physician coverage

diagnostic coverage

prescription drug coverage, either percentage or flat dollar co-pay

major medical deductibles

major medical co-pay percentage

out-of-pocket maximums

annual/lifetime maximums

Medicare integration method (1. e., carve-out, supplement or coordination of

benefits)

participant and dependent contribution rates

These provisions are available separately for pre- and post-65 claimants.
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A particular plan's gross BLI was computed by determining how much the plan would

reimburse at each claim amount in the distribution data base. The reimbursement

amount was determined separately for each type of charge; e.g., hospital, drug,

etc. Medicare reimbursement was taken into account explicitly for each type of

charge based on the form of Medicare integration in the plan. Each reimbursement

was then divided by the corresponding claim to obtain a reimbursement ratio.

These ratios were then weighted by the claim amount weights in the distribution

to determine the gross BLI.

Per retiree contribution rates were then compared to per retiree claim amounts,

and that ratio was used as an offset to the gross BLI to determine the final net

pre- and post-65 BLls for each company in the data base.

After average pre- and post-65 BLls had been determined for GNP and TELCO (see

Section III page 11 for methodology), pre- and post-65 weightings were calculated

as the percentages of total SFAS 106 cost associated with pre- and post-65

claims, determined using the same methodology as for the Demographic Adjustment.

These were then applied to the pre- and post-65 BLls to develop GNP BLI and TELCO

BLI.

By way of illustration, suppose a comprehensive plan pays 80% after a $200

deductible, subject to an out-of-pocket maximum of $1,500. After 65, Medicare

integration is 'Supplement'. Participants contribute $10 per month.

In the $4,000 - $5,000 claim range, for example, we find the average claim to be

$4,479. Since this is a comprehensive plan, we derive the pre-65 reimbursement

utilizing the total claim amount, that is (4,479 - 200) times 80%, or $3,423.

The out-of-pocket maximum has not been met. Therefore, the pre-65 reimbursement

ratio in the charge range is 0.7642. The ratios for all ranges are averaged

using weights given by the distribution table to determine the gross pre-65 BLI.

The post-65 reimbursement recognizes Medicare integration, in this example the

method is Medicare Supplement. We determine the breakdown of charges to be

$1,776 for hospital, $567 for prescription drugs, and $2,136 for all other

charges. Total Medicare reimbursement is $2,047 (calculated explicitly from

-52-
____________________ &QJwlns _



Medicare provisions) and is immediately taken out; in this case $1,177 from

hospital, $870 from other medical charges and nothing from drug charges. The

plan provisions are then applied to the balance of $2,432, giving a plan

reimbursement of $1,786 «2,432 - 200) times 80%). This produces a post-65

reimbursement ratio of 0.3987 for this claim range. As with the pre-65 case the

ratios for all ranges are then averaged using weights given by the distribution

table to determine the gross post-65 BLI.

The gross BLls are then adjusted to reflect participant contributions. Our

example here might produce gross BLIs of 0.85 pre-65 and 0.32 post-65. The

participant contribution of $10 per month translates into a reduction in the

gross BLIs of 0.03 pre-65 and 0.04 post-65, giving final BLls of 0.82 and 0.28

respectively.

NYASZ #157
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Appendix C-l

Appendix C

Part I: Derivation of the Model

I. Households

All households are assumed to be identical and obtain utility from money
and leisure as well as each of the m produced goods. Each household
solves the following maximization problem

(AI) U* max {C1(M/P)l-1 _ (~N~+l)l/~)

{Ci,M,N}

subject to the constraint that

where

(A3)

(A4)

and Ci is the consumption of produced good i, Pi is the nominal price of
produced good i, M is the amount of money held at the end of the period,
N is the amount of labor supplied, I is the total nominal value of
resources available to the household, C is the bundle of consumption
goods defined by the aggregator function in (A3), and P is a price index
defined in (A4). (Note that the price index P in (A4) is not the fixed­
weight GNP price index. The solution of the model produces prices for
each of the m goods which can then be combined to calculate the
appropriate fixed-weight GNP price index.) The parameters of the
utility function are 1, which equals the share of the household's
nominal expenditure on produced goods rather than on money balances; 9,
which is the elasticity of substitution between the consumption of any
pair of goods; Qi' i - 1, ... ,m, which indicate the weight of each good
in the household's utility function; ~, which is the elasticity of labor
supply; and ~ which characterizes the degree of disutility of labor.

The utility function in equation (Al) is additively separable between
(Ci,M) and N. This separability allows us to solve the household's
maximization problem in two stages. First, we will maximize utility
with respect to Ci and M, and then we will choose the utility-maximizing
level of labor supply N. Choosing Ci and M to maximize the utility
function in (AI) subject to the constraint in (A2) yields the following
first-order conditions:

(AS) QiCi-l/91C1-l+I/9(M/P)I-1 - ~Pi

(A6) (1-1)C1 (M/P) -l/p - ~

where ~ is the Lagrange multiplier on the constraint (A2).
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Appendix C-2

Combining the first-order conditions (AS) and (A6) yields

(A7)

Multiplying both sides of (A7) by Ci and then summing over all i yields

Substituting (A8) into (A2) yields

Substituting (A9) into (A7), summing over all i, and using the
definition of the price index in (A4) yields

(AIO) PC - 'Y1

Substituting (A9) into (A7) and then using (AIO) yields the demand for
good i

(All)

Substituting (A9) into (All) yields

(Al2) Ci - 0i8 (P i /p)-8('Y/(l-'Y))M/P

Having solved for the optimal values of Ci and M, we now solve for the
optimal value of labor supply N. First, substitute the optimal values
of Ci (eq. All) and M (eq. A9) into the utility function in (AI) to
obtain

(Al3) u* - max ('Y'Y(l-'Y)I-'Y(I/P) _ (~N~+l)l/~)
N

subject to I - wN + rK* + M + ~, where ~ is the (present value of) post­
retirement health benefits to be received by the household.

The first-order condition for labor supply N is

which can be solved to obtain N*, the optimal amount of labor supplied

(AlS) N* - v(w/P)~

where v • ['Y'Y(l-'Y)I-'Y~/(~+l)]~~-l
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Appendix C-3

II. Firms

Each of the m goods is produced by competitive firms with Cobb-Douglas
production functions. The total production of good i, Yi , is given by
the production function

(A16) i - 1, ... ,m

The firms are assumed to be competitive and thus take the nominal price
of their output, Pi' the nominal rental price of capital, r, and the
nominal price of labor, Diw, as fixed. Note that the nominal price of
labor consists of two parts: w reflects the nominal wage rate excluding
the cost of post-retirement health benefits covered by FAS 106. The
factor Di reflects the impact on the cost per unit of labor of post­
retirement health benefits covered by FAS 106. For firms that do not
offer post-retirement health benefits, Di = 1. For firms that offer
such benefits, Di > 1. Competitive firms choose Ni and Ki to maximize

i - 1, ... ,m

The first-order conditions for labor and capital are

(AlB) PiPiYi/Ni - wD i

(A19) (l-Pi)PiYi/Ki - r

i - 1, ... ,m

i - 1, ... ,m

Given the nominal wage wand the FAS 106 factor Di , (AlB) determines the
amount of labor demanded in sector i; given the rental price of
capital, (A19) determines the amount of capital demanded in sector i.

III. Market Equilibrium

Equilibrium in the factor markets requires that the aggregate amount of
labor demanded equal the supply of labor and the aggregate amount of
capital demanded equal the supply of capital:

(A20) Li Ni - N*

(A2l) Li Ki - K*

The amount of money demanded equals the amount initially held by
consumers

(A22) M

The amount of good i produced must equal the amount of good i demanded,
so that using (A12) we obtain

(A23)

- 56 -
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Appendix C-4

The nominal value of production must equal the nominal value of total
factor payments, including the (present value of the) cost of post­
retirement health benefits,

The nominal value of total resources available to the household, I,
equals the initial holding of money M* plus capital income rK*, wage
income, w~iNi' and the present value of post retirement health benefits
~ - w~.(Di·I)N. so that:l :l

(A25) I

The solution to the model consists of the equilibrium conditions (A20) ­
(A25), the production functions (AI6) , the labor demand equations (AI8) ,
the capital demand equations (A19) , and the definition of the price
index (A4).
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Appendix C-S

Part II: Calibration of the model

The model is calibrated so that in the absence of FAS 106 it yields an
allocation of labor across sectors that matches the actual allocation of
labor across sectors. It is also calibrated such that in the absence of
FAS 106, all nominal prices are equal to one.

Inputs to the calibration procedure:

q, the elasticity of labor supply

8, the elasticity of substitution between the consumption of any two
goods

~, the share of nominal expenditure devoted to produced goods

No*' the initial total amount of labor to be allocated across sectors

K*, the fixed total amount of capital to be allocated across sectors

Pi' the share of labor in total cost in sector i

Di , the FAS 106 cost factor in sector i (equal to 1 in the absence of
FAS 106)

SNi • Ni/N*, the fraction of labor employed in sector i

In the initial calibration, all nominal prices are set equal to one

(Bl) p. - 1
1. '

i-I, ... ,m

(B2) P - 1

The amount of labor initially used in each sector follows directly from
the fraction of the labor fo;ce employed in sector i, sNi , and the total
amount of labor employed, No

( B3) N sN N *i - i 0
i - l, ... ,m

Define sYi • PiYifEiPiYi to be the share of sector i's output PiYi in
total output ~iPiYi' Then using the labor demand equation (AlB) and the
fact that the tota amount of labor employed is No*' it can be shown
that

(B4) i-l,oo.,m

Using the capital demand equation (A19) and the fact that the total
amount of capital used is K*, it can be shown that

i - l,oo.,m

Normalize Al - 1 so that the production function in the first sector is
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Appendix e-6

Using Yl from (B6), the nominal wage and the nominal rental price of
capital can be determined from the first-order conditions (AI8) and
(Al9) for sector 1 to obtain

(B7) w - PIYIPI/(DINI)

(B8) r - (I-PI)YlPI/KI

Now calculate v in the labor supply curve (eq. AIS) as

To calibrate Ai' i - 2, ... ,m, substitute the production function (AI6)
into the first-order condition for labor (AI8) and set Pi - I (eq. BI)
to obtain

i - 2, ... ,m

Now set all prices equal to I in the equilibrium condition (A23) , and
use (A22) to obtain

(Bll)

Summing (BII) over all i we obtain

(B12)

Now observe that with P - Pi - I for all i, equation (A4) implies that

(B13) 1

Substituting (B13) into (B12) and rearranging yields

Finally, substituting (Bl4) into (Bll) and recalling that when Pi - P ­
1, sYi • Yi/LYi , we obtain

i - 1, ... ,m.
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ATTACHMENT E

POST RETIREMENT BENEFIT EXPENSES

BUDGET ASSUMPTION

INCLUDED IN 1990/1991 TARIFF PERIOD*

($'OOO)

MTN NWB PNB

Arizona $9,084 Iowa $3,888 Idaho-PNB $ 72
Colorado 9,696 Minnesota 7,692 Oregon 5,004
Idaho-Mtn 1,488 Nebraska 2,364 washington 8,640
Montana 1,644 North 'Dakota 1,140
New Mexico 2,952 South Dakota 1,128
Utah 3,240
Wyoming 1,272

------ ------ -----
Total $29,376 $16,212 $13,716

Grand Total $59,304

*This data was included in U S WEST's 1990 Annual Access Charge
Filing, Description and Justification, Volume 2-1, Page 3-5.
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U I WIlT C9P'9uic,tiop.

"tir.. Medic,l 'Ad DlAt,l 'l'A'

1991 Actu,ri,l Itudy of Izpep••

QAd.r th. IPAI" It,t..,At 10. 10'

Bmploy.r.' Accouptigq Por 'o.tr.tirereRt IIP.fit. 9th.r Th,g '.A.ioA.



U S RST COIeCUIIICA.TIORS
1991 Actuarial study of Kzpen••
UDd.r th. SPAS Ro. 106

Purpo.. of Actuarial study

The Fin.ncial Accounting standard. Soard (FASS) r.l••••d it. n.w accounting
rule. for retir•• h.alth plan. in Dec.mber 1990. Th. purpo•• of this
actuarial study i. to illu.trat. the imp.ct the ch.ng. in .ccounting procedure
for retire. medical and dent.l plans will have on U S WEST communications.

In addition, this .tudy provid•• an ov.rvi.w of the new accounting rule••

leW Accountigg Iyl••

U S WEST communication. g.n.r.lly .ccount. for it. r.tir•• medical and d.ntal
plan. on a pay-a.-you-go ba.i.. Th. FASS'. n.w accounting rul•• for th•••
plans will r.quir. accrual accounting beginning in 1993.

The accrual net periodic po.tretirement/benefit co.t will be mad. up of the
following component.:

are .arn.d by activ. employ•••
d.ntal ben.fit. during the

Th. ..rvic. co.t i. ba••d on
• s.rvic. Co.t. Th. co.t of b.n.fit. that

not yet .ligibl. for r.tir.. medical and
year, plus int.r••t on the s.rvic. co.t.
the proj.cted unit cr.dit co.t method.

• lnt.r••t Co.t. Intere.t on the Accumulat.d Po.tr.tirement s.nefit
Obligation (APSO). Th. APSO r.pre••nt. the value of benefits earned &s
of the valuation d.t. by activ••mploy••• and r.tir••••

• Actu.l a.tUrD of plan A•••t.. For fund.d plans, the actual investment
return on the fair value of the plan a•••ts.

• a.ortisation of th. Tr.n.ition Obligation. Th. Transition Obligation is
the unfunded liabilities of the plan (th.t is, the APSO minus any plan
assets) as of the measurement d.t.. This unfunded liability is
amortized on a l.v.l ba.is ov.r the .xpected future working lif.times of
current activ. employ••• , or 20 y.ars, if long.r.

• ••t a.ortis.tion of Gain••Dd Lo..... Actuari.l gain. and 10••••
resulting from vari.tions in .xperi.nc. from a••umption., or cost
changes from plan d.sign ch.ng.s, are amortized using any consist.nt
method.



u a _aT Ca.IUIIICATIOIIa
1991 Ac~uarial a~udy of .zpen.e
under the apa. .0. 10'

.et Periodic po.~retir...pt ..pefit Co.t

The components of the Net Periodic Postretirement Benefit Cost for 1991,
calculated under the rASB exposure draft, developed in Table 91-1, are shown
below:

( 1) service Cost $ 55,000,000

(2 ) Interest Cost 197,000,000

(3 ) Return on Plan Assets 0

(4 ) Amortization of Transition obligation 114« 000« 000

(5 ) Net Periodic Postretirement Benefit Cost $ 366,000,000

Plap providop.

A .ummary of the plan provision. recognized a. of January 1, 1991, is provided
in Table 91-2.

Actuarial A.,"eption

The actuarial assumptions used to determine the Net Periodic po.tretirement
Benefit Cost are outlined in Table 91-3. Th••• a••umptions includ. the
discount rate, employee .eparation rate., retirement rate., mortality rate.,
health care inflation rate., and current health care cost. by age.



91-1A

91-18

91-2

91-4

Exhibits

U I !fiST CCMmJIICATI01S

1991 ACTUMIAL STUDt or IDgSI

UlDIR Til rUI IIPOIUU DRAa

IIRII or TI'T,!,

DllClInIOI

oevelopment of 1991 Net
postretirement contribution

Development of projected 1993
Net Postretirement contribution

summary of Plan Provisions
as of January 1, 1991

summary of Actuarial
Methods and Aesumptions

Actuarial Assumptions



Table 9l-1A

DIVIIPPMIIIT or 1991 U'1' PIRIopIe POS'.r1tI'1'IRIICIIIT COST

(1) service Cost

(a) Net Service Cost
(b) Interest @ 8.5\
(C) Total Service Cost

(2) Interest Cost

$

$

51,000,000
4,000,000

55,000,000

(a) APBO
(b) Interest @ 8.5\

$ 2,370,000,000
197,000,000

(3 ) Return on plan Assets $ o

(4) Amortization of Transition Obligation

(a) APBO
(b) Amortized over 20 Years

$ 2,370,000,000
114,000,000

(5 )

(6 )

Net Periodic postretirement cost
1(c)+2(b)-3+4(b)

Estimated pay-AS-YOU-Go Expenses

$

$

366,000,000

107,000,000



Table 91-18

DIVILOPJIIIT or 'ROJIC'1'ID 1993 lIlT ' ••IODIe roST1tITIRIICI1!T COST

(1) service COlt

(a) Net service Co.t
(b) Interest @ 8.5'
(C) Total service Co.t

(2) Interest Cost

$

$

57,000,000
4,000,000

61,000,000

(a) APBO
(b) Intere.t @ 8.5'

$ 2,786,000,000
232,000,000

(3) Return on plan As.ets $ o

(4) Amortization of Transition obligation

(a) APBO
(b) Amortized over 20 Years

$ 2,786,000,000
139,000,000

(5 )

(6 )

Net Periodic Postretirement Cost
1(c)+2(b)-3+4(b)

Estimated pay-As-YOU-Go Expense.

$

$

432,000,000

122,000,000



Tahl. 91-2

U • WI.T C'!I1'l"IQ'1'IOI.

1991 ACTUMIAL I'l'UDt or IRP'I UlRU TIll rUI IIPO'ug DRAPT

8QJIIMJ or PLU PROVI8I0I1 M or JMUMt 1« 1991

1.

2.

3.

4.

Eligibility Requirement. For
Benefit.

Ben.fit.

Dependent coverage

Retir.. co.t

Employ... who r.tir. from activ.
.tatu., or following r.c.ipt of LTD
ben.fit, with a ••rvic. pen.ion
und.r the U S WEST Management
P.nsion plan, or u S WEST P.n.ion
Plan.

same a. provided und.r active
medical and d.ntal plan. of r.tir.e.

Medicare payment. coordinated on a
ben.fits-le••-b.nefit. or carv.-out
approach.

All Medicar.-.ligibl. r.tir•••
r.c.iv. Part B pr.mium
r.imbur••ment.

Spou... and .ligibl. d.p.nd.nt. of
r.tir... are cov.r.d until the
.arli.r of th.ir d.ath, or .ix
month. aft.r the retir•• " d.ath.

Non. for tho.. r.tiring b.for.
January 1, 1991.



Table 91-3

U 8 !flIT COIIIUIIICATIOg

1991 AC'l'UAJlIAL 8'1'UJ)J or 'Vpl' UJII)JI TIll rM' 'ROlUU DIW'T

8tlJOWlr or AC'1'PMIAL IIITJIOI)I AlP ASIU11P'1'IOU

'roi.cted upit Credit Actuarial co.t ",thad 'I.ryic. Allocatiog)

proj.ct.d ben.fits payabl. in the .v.nt of d.ath, t.rmination, di.ability, or
r.tirement ba••d on the applicabl. actuarial a••umption. .hown b.low were
determined for all activ. participants. The proj.ct.d b.n.fits are allocated
to .ach of th. participant's y.ar. of ••rvic. through th. a••um.d cecurrence
of the applicabl. ev.nt in proportion to th. rat. that ben.fits accru. under
th. plan. Th•••rvic. co.t i ••qual to th. actuarial pr•••nt valu. of th.
b.n.fit. allceat.d to th. curr.nt y.ar, and th. proj.ct.d ben.fit obligation
is equal to the actuarial pr.sent value of the b.n.fit, allceat.d to y.ar.
prior to the curr.nt y.ar.

Th. projected benefit obligation for retired participant. and th.ir
ben.ficiarie. currently r.c.iving b.nefit. and activ. participant. eligible to
r.tire wa. d.termined a. the actuarial pre••nt valu. of th. ben.fit••xptct.d
to be paid. No lervic. co.t. are now payable with r ••p.ct to th•••
participants.

The actuarial a••umptions are ba.ed on the .xhibit••hown in th. la.t .ection
of thil report and ar. lummarized below:

1­

2.

3.

4.

5.

6.

Intere.t Rate

separation

Retirement

Kortality - Activ.
Employe••

Kortality - s.rvic.
Pen.ion.r.

Percentage of OUalifi.d
Beneficiaries

8.5t

Ba••d on indu.try­
wid••xptri.nc.
1975-78
(See Exhibit 1)

Based on industry­
wid. exptri.nc.
1975-78
(5•• Exhibit 2)

Ba••d on indultry­
wid. .xp.rienc.
1975-78
(S.e Exhibit 3)

Ba••d on indu.try­
wid. exptri.nc.
1975-78
(5.. Exhibi t 4)

Ba••d on industry­
wid••xptri.nc.
1975-78
(Se. Exhibit 5)



U S "aT C~DicatioD.
1991 Actuarial study of .SpeD••
UDd.r SPAS .0. 10'

Tabl. 90-3
(coDt1DUed)

7. claim. D.v.lop.d from
U S WEST claims
analysia study
(Se. Exhibit 6)

8. Medical Cost Inflation
Rate

1991-1995 ­
1996-2000 ­
2001-2005 ­
2006+

"8'
7%

6.5'

9. Medicar. Inflation Rat.

10. Retiree Contributions
(Applicable to
employe.s retiring
after 12/31/90)

1991-1995 - 9%
1996-2000 - a,
2001-2005 - 7%
2006+ - 6.5'

20. of future
m.dical coat
incr•••••



U S WEST Communication.
1991 Actuarial study of Exp.n••
Under SFAS No. 106

Exhibit 1

ANNUAL RATES OF SEPARATION BEFORE RITIREMIRT - HALl EMPLOYEES

I ~

Service ..te. ot .ep&ration durinq ya.r t .. " to t .. 1"
1n tor .-ploy••• antarin9 .ervic••t apecJ.8en a9·.

V.ar.
Ie 15 20 H 30 35 40 45 50 I

0 .105 .105 .105 .102 .0" .OU .011 .OU I
1 .074 .072 .070 .0" .OU .059 .051 .05t I

2 .046 .045 .0u .042 .040 .OJ7 .OJ5 .036
3 .020 .026 .032 .032 .025 .OH .011 .Oll
4 .011 .019 .027 .025 .011 .020 .022 .026
5 .014 .016 .024 .021 .016 .016 .019 .022, .012 .014 .021 .011 .016 .015 .016 .020
7 .011 .013 .011 .016 .016 .013 .OU .024
I .00t .011 .016 .015 .016 .013 .013 .021, .00t .010 .013 .OU .013 .011 .014 .032

10 .001 .001 .012 .013 .012 .010 .017 .03'
11 .001 .001 .010 .011 .010 .009 .020 .040
12 .001 .001 .009 .009 .00t .010 .024 .046
13 .007 .007 .001 .001 .009 .012 .021 .052
14 .007 .007 .001 .007 .009 .014 .032
15 .00' .00' .00' .00' .oot .017 .036
16 .005 .005 .00' .006 .009 .020 .040
17 .005 .005 .005 .00' .010 .024 .OU
18 .004 .004 .005 .00f .012 .021 .052
u .004 .004 .005 .007

I 20 .004 .004 .005 .001
21 .004 .004 .00f .009
22 .004 .004 .00f .010
23 .004 .004 .00' .012
24 .004 .004
2S .004 .005
26 .004 .005
27 .005 .00'
21 .005 .00f


